


World Greenhouse gas emissions by sector

Sector End Use/Activity Gas

All data is for 2000. All calculations are based on CO, equivalents, using 100-year global warming potensiais from
the IPCC (1996), based con a total global estimate of 41 755 MtCO, equivalent. Land use change includes both
emissions and absorptions. Dotted lines represent flows of less than 0.1% percent of total GHG emissions.

Source: World Resources Institute, Climate Analysis Indicator Tool (CAIT), Navigating the Numbers: Greenhouse
Gas Data and International Climate Policy, December 2005; Intergovernmental Panel on Climate Change, 1996
(data for 2000).
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Subsectoral Contributions
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SOLID WASTE

* Increase in the production of solid waste is
generally proportional with the population

* The daily generation of waste by a Filipino
ranges from 0.3 to 0.7 kilos of garbage
depending on his economic status

 Households produced 10 million tons of solid

waste in year 2000 (Philippines Environment
Monitor, 2001)



SOLID WASTE DISPOSAL



SOLID WASTE DISPOSAL

Organic matter = H,, CO,, & carboxylic acids
CO, + 4H, > CH, + 2H,0
CH,COOH = CH, + CO,
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Most of the calculations were based
on the 1994 inventory process, the
JICA- sponsored research on urbban
waste management, and the ADB-
sponsored Metro Manila Solid Waste
Management Project



SOLID WASTE DISPOSAL



Methodology

e Three levels to estimate the CH4 emissions
(highly dependent on the data available):

" Tier 1: uses default activity data and
default parameters

= Tier 2: uses some default parameters, and
good quality country-specific data on

current and historical waste disposal at
SWDS




Methodology



CH, Estimation Models
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Using the IPCC Waste Model



Using the IPCC Waste Model



Results

Methane (Gg) Carbon Dioxide (Gg)

1994 (Mass Balance) 302.73 6,357.3

1994 (FOD) 307 6,447

2000 (FOD) 287 6,027
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GHG Inventory from Waste
(Wastewater)




Factors affecting methane
production



Factors affecting methane
production



Factors affecting methane
production



Domestic Wastewater



Domestic Wastewater



Results

Methane (Gg) Carbon Dioxide (Gg)

1994

Domestic 46.02 966.47
Industrial 43.83 920.5
2000

Domestic 307.43 6,456.03

Industrial 64.20 1,348.2
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Data Requirements

*Per capita protein consumption

 National Population

« Amount of sewage applied to soils
as sewage sludge

*National Statistical Information Center (NSIC)

» Department of Science and Technology-
Food and Nutrition Research Institute
(DOST- FNRI)

 Manila Water Co.



Nitrous Oxide Emissions from Human Sewage
Worksheet 6-4 Human Sewage, Sheet 1 of 1

1.Enter the per capita protein consumption in
terms of kg/person/year in column A.

2.Enter the national population in column B.

3.Enter the fraction of nitrogen in protein in
column C. The default value is 0.16 kg N per kg
protein (IPCC, 1996).
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Nitrous Oxide Emissions from Human Sewage
Worksheet 6-4 Human Sewage, Sheet 1 of 1

* 4, |n column D, the amount of sewage N
produced (in kg N/yr) is calculated
automatically by multiplying values in columns
A, B and C.

5.Enter the amount of sewage N applied to soils
as sewage sludge (in kg N/yr) in column E.

6.In column F, the net amount of sewage
produced (in kg N/yr) is calculated by
subtracting value in column D with ye = L
value in column E (D - E). =




Nitrous Oxide Emissions from Human Sewage
Worksheet 6-4 Human Sewage, Sheet 1 of 1

7. Enter the emission factor EF in column G. The
default value is 0.01 kg N20 per kg sewage—N
produced (IPCC, 1996)

8. In column H, multiply together the values in
columns F and G and the molecular
conversion ratio, 44/28. Then convert this to
Gg. This yields the total annual N20 emissions
from human sewage (in Gg N20). i £
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N,O Emissions (Gg CH,)
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Conclusions

In 2000, the emissions rose to 11,556 Gg CO,e, a 63% increase
compared to the 1994 emissions.

The increase in industrial waste subsector is atftributed to the
increase in production industries and inclusion of untreated
wastewater in the calculation:s.

The increase in N,O from human sewage could be attributed to
the population growth.

GHG emissions from municipal wastewater is due to the use of a
new value for methane producing capacity constant (from 0.25
kg CH4/kg BOD to 0.6 kg CH4/kg BOD

The decrease in emissions for the solid waste is due to the change
in estimation model from mass balance approach to FOD.
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